Introduction
Isonitriles (R-NvC:) are well known organic molecules and their role as ligands in coordination chemistry has been well documented. [1] [2] [3] [4] Often considered as CO analogues, isonitriles coordinate to transition metal centers via a σ/π synergistic bonding scheme. They generally exhibit a more pronounced σ-donor ability 5 than CO, although the π-acceptor character is strongly influenced by the nature of the substituent at the nitrogen atom. 6 'Functionalized' isocyanides have received little attention. 7 In particular, introduction at nitrogen of a pull group such as a boryl substituent, [8] [9] [10] [11] likely to stabilize the lone pair in the adjacent position, has been rarely explored ( Fig. 1) .
As a result, boron substituted isocyanide metal complexes of general formulation L n M(CvN-BR 1 R 2 ) are scarce and mostly limited to group 6 transition metals (Cr, Mo, W). [12] [13] [14] Their syntheses are restricted to salt elimination from organometallic nucleophiles [M(CO) 5 
(CN)]
− and suitable haloboranes, 12, 13 or to isomerization of the BCN linkage of a B-cyanoborane upon coordination to chromium. 12, 14, 15 As part of our ongoing program on the chemistry of σ-complexes and more particularly on bis(σ-borane) and agostic borane complexes, [16] [17] [18] [19] [20] we addressed the synthesis of the amino(cyano)borane i Pr 2 NBH(CN) (2) and its reactivity with the ruthenium precursor [RuH 2 (η 2 -H 2 ) 2 (PCy 3 ) 2 ] (3). We report here the isolation and the characterization of a new cyano ruthenium bis(isocyano)borane complex. The reaction takes place via the intermediacy of a bis-σ borane complex. Our study shows that isomerization of the BCN linkage in 2 drives the reaction by displacement of the diisopropylaminoborane fragment.
Results and discussion
The strategy for the synthesis of cyanoborane 2 was first based on the dehydrogenation of the amine-borane precursor 1. The stoichiometric reaction of diisopropylammonium chloride with sodium cyanoborohydride did not lead to 1 but to the corresponding ammonium borohydride ion pair ( i Pr 2 NH 2 , BH 3 CN), even after a prolonged reaction time in refluxing THF. 1 could be cleanly obtained by the reaction of diisopropylamine with oligomeric cyanoborane according to a modified literature procedure developed by Spielvogel et al. 21, 22 Unfortunately, and despite all our efforts, cyanoborane 2 could not be 
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Complex 5 was fully characterized by multinuclear NMR spectroscopy from a C 6 D 6 solution of 4, 5 and 6 in equimolar ratio. The X-ray structure of 6 was determined at 110 K. As illustrated in Fig. 3 , the asymmetric unit contains two independent molecules [RuH(CN)(NC-BHN i Pr 2 ) 2 (PCy 3 ) 2 ] (6a and 6b) in a head-to-tail disposition and presents similar geometrical features ( Table 1 ). The structure of 6a is enlarged for clarity (Fig. 3) . The Ru atom is in a distorted octahedral environment with the PCy 3 ligands in pseudo axial positions bent away from the isocyanoboranes to reduce steric repulsion (P-Ru-P: 156.151 (4) . [29] [30] [31] [32] They both exhibit a partial C-N triple bond character. The isocyano carbon ruthenium distances Ru1-C1 and Ru1-C8 are shorter than the sum of the single-bond covalent radii (2.00 Å), 33 thus suggesting a partially double bond character [34] [35] [36] [37] [38] [39] as a result of the metal-to-ligand π-back bonding that takes place more effectively towards the isocyanoborane trans to the cyano group and involving a deviation from linearity of the CN-B axis at the N atom. The nitrogen boron distances in 6a/6b (1.335 < NB < 1.495 Å) are in the range of values observed for amino substituted trigonal-planar boron groups. 14, 20, [40] [41] [42] [43] [44] [45] The title compound was optimized by DFT (B3PW91) calculations (6′). The cyano C-N and the Ru-P distances are computed slightly too long but the other geometrical parameters are in good agreement with the X-ray data (see Table 1 ), and more importantly, the hydride location by X-ray diffraction in 6a/6b, which can always be subjected to controversy, was confirmed by the DFT optimization 18, 19, 46, 47 
Conclusions
In (5), a compound formulated as a bis(σ-B-H) species on the basis of NMR data.
In the presence of a large excess of 2, complex 5 was not observed in the reaction medium. The formation of 6 is likely resulting from diisopropylaminoborane displacement at ruthenium and BCN linkage isomerisation in 2.
Experimental

Materials and methods
All experiments were performed under an atmosphere of dry argon using standard Schlenk and glove box techniques. Unless stated all chemicals were purchased from Aldrich and used without further purification. Diisopropylaminoborane, 48 diisopropylaminochloroborane, 19 [RuH 2 (η 2 -H 2 ) 2 (PCy 3 ) 2 ] 49 were prepared according to a literature procedure. THF was freshly distilled under argon from Na/benzophenone. All other solvents were purified and dried through an activated alumina purification system (MBraun SPS-800). NMR solvents were dried using appropriate methods and degassed prior to use. NMR samples of sensitive compounds were prepared under an argon atmosphere. Nuclear magnetic resonance spectra were recorded on Bruker AV 300, 400 or 500 spectrometers operating at 300.13, 400.13 or 500. Hy2, all hydrogen atoms were placed geometrically, and refined by using a riding model. All non-hydrogen atoms were anisotropically refined, and in the last cycles of refinement a weighting scheme was used, where weights are calculated from the following formula: w = 1/[σ 2 (Fo 2 ) + (aP) 2 + bP] where P = (Fo 2 + 2Fc 2 )/3. It was not possible to resolve diffuse electrondensity residuals (enclosed solvent molecule). Treatment with the SQUEEZE facility from PLATON 55 resulted in a smooth refinement. Since a few low order reflections are missing from the data set, the electron count will be underestimated. Thus, the values given for D(calc), F(000) and the molecular weight are only valid for the ordered part of the structure. Drawing of molecules was performed with the program ORTEP32 56 with 30% probability displacement ellipsoids for non-hydrogen atoms. Crystal data of 2 are available as ESI † (CCDC number 894081).
Computational details
All the calculations have been performed with the Gaussian 09 package at the B3PW91 level of hybrid density functional theory. [57] [58] [59] For the optimization of geometry, the ruthenium atom was represented by the relativistic effective core potential (RECP) from the Stuttgart group and the associated basis sets, 60 augmented by an f polarization function. 61 The phosphorus atom was represented by RECP from the Stuttgart group and the associated basis set, 62 augmented by a d polarization function. 63 The remaining atoms (C, H, N, B) were represented by a 6-31G(d,p) basis set.
